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Anther culture permits the isolation of homozygous
lines from .2 segregating generation within a short time.
A number of researches have recsntly reported on the use
of this technique in several plant species including
Brassica as well /Keller, Armstrong and de la Roche, 1983/
The majority of studies with Brassica napus have been con-
ducted on spring rather than winter varieties, In this re-
port we present results of dihaploid lines production from
winter F, hybrids of rapeseed which were of particular
interest in our breeding programme,

Materials and methods

Plants derived from Fl seeds of two winter nhybrads
denoted M-1 and M-2, were grown in a natural environment
in the field. Anthers were collected during a few days of
rapeseed blooming time. Buds in which petal lengnht varies
from one third to two third of anther lenght, were steri-
lised in 70% ethanol for 10 mins and rinsed once with ste-
rile distilled water. In the first phase the anthers were
planted on the B5 medium developed by Gamborg et al,, 1958
and modified by Keller and Armstrong, 1977,

Cultured anthers were incubated in darkness at 35°C for 2

days before transfer to 25°C until the emergence of macros-

copic embryos. Such structures were transferred tc the
same B5 medium with sucrose level reduced to 2% but without
any hormones. The olants were rsgenerated either directly
from the embryos on the BS medium or more frequently,
through secondary embryogenesis in hypocotyl explants. At
this stage of work a Murashige and Skoog /MS/ medium with
or without an addition of BAP and NAA was used.
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Plantlets with well-developed root systems were planted
into the soil and maintained in the greenhouse. Sesdlings
were vernalised by keeping them at 2-4°C for 6 weeks at

8-hours photoperiod.

The identificstion of ploidy level of haploids and diploids
could be quickly screened in flowering populations.

In contrast to the normal diploid flowers haploid flowers
have narrower petals and shrunken anthers. Root tips chro=~
mosome counts were also utilized to determine ploidy level
of some morphologically non-typical forms.

Doubling the chromosome of haploid plants was done through
colchicine treatment. Two or three young secondary auxil-
liary shoots were. cut off from each haploid plant and pla-
ced into 0.05% colchicine solution in 1.5% DMSO for 18 h
at 25°C in the dark. Then the cuts were rinsed with water,
planted to the soil and rooted. Using this technique fer-
tile dihaploid plants and seeds could be obtained from
unfertile haploid plants.

Results and discusgsion

Microscopic observations of rapeseed anthers showed

that the division of the pollen grains occured as early as
48 to 72 hours after culturing.Embryo emergences were com-~
pleted in 35 days. Table 1 summarizes the data of embryo-
genesis from anthers of hybrids M-l and M=2., Out of 1200
cultured anthers 971 embryos ranging from globular to fully
differentiated stage were obtained. In comparison with our
previous work /Naleczyhska and Cegielska, 1984/ anthers of
rapeseed collected from the field had given higher embryo
yield /average - 80.9%/ than those cultivated in greenhouse
/average - 10.,3%/. Considering the fact that at present to®
little is known about all factors affecting the plant deve-
lopment in artificial environment there is probability of
better results obtained with donor plants derived from
natural conditions. Like as in other Brassica species

/Keller and Armstrong, 1983, Ockendon, 1985/ extreme
'vvariability in embryo yield was observed amongst anther
- plantings /Table 1/ which was probably due to genotypic
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plant to plant differences.

Table 1, Eﬁbryo yield in anther culture of winter rapeseed
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i Embryo yield

I ! 1 1
I ! . ] 1
| Genotype | No.anthers 4 No. H per 100 anthers '
i I cultured :embryos e e <
! ; H | Average | Range '
e s LTSRS UPR I SR SIS SIS 4
| Hybrid M-1 528 559 105.9 2.8-312.5 |
] 1
; Hybrid M-2 672 412 62.3  21.9-107.5 I
e e mt e ncacrec e ccc e e mc e c o e e e o

Approximately 10% of the embryos developed directly
into plants. The remainder plants were obtsined from the
explants of secondary embryogenic tissues on MS medium.
It was observed that whole plants were regenerated more
easily on hormone-free medium than in the presence of BAP
and NAA, A total number of regenerated plants and their
ploidy level is given in Table 2.

Table 2., Ploidy of plantse.regenerated from microspore
- derived embryos )

LT LT EE P cpmemm———— L T memmmmesoen

! ! No. :Haploids: Diploids: Mixoploids™}
j o SenotYPe  lplants ! g L g g |
r—--—----------_L----—----L-----—--J----------L----- ----- %
! Hybrid M-1 349 32.7 64,2 3.1 i
1 ]
| Hybrid M-2 274 42.4 48.5 9.1 f
fommmmm———- il Semmsssmeoee- ittt Ssmee- j
| Total 623 37.6 56.3 6.1 i
R ————— ————— i m———— e m————————— J

x/ Mixoploids include few forms which ploidy level has
not been established to date.

There werefound the differences in the ploidy level be-
tween régenerates derived from the same microspore embryo
by means of secondary embryogenesis. Such variability be=-
tween the clones of single androgenetic line is difficult
to explain, but appears to be a common feature because
similar cases were also detected in dihaploid lines recei-
ved previously from other genotypes of rapeseesd
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/Nateczyhska and Cegielska, in press/.

The preliminary observations of dihaploid lines growing
in the field showed that only part of them could be wused
in subsequent breeding. Number of the best lines was de-
pendent to 8 great extent on the potential of donor plant
genotypé. '

Described procedure of anther culture can not be recom-

mended as a technique which should be applied to direct

breeding of new varieties but it seems to be very useful
in the combination with classical plant breeding methods.
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